Oxidative DNA damage induced by a metabolite of carcinogenic o-anisidine: enhancement of DNA damage and alteration in its sequence specificity by superoxide dismutase.
The mechanism of DNA damage by a metabolite of the carcinogen o-anisidine in the presence of metals was investigated by the DNA sequencing technique using 32P-labeled human DNA fragments. The o-anisidine metabolite, o-aminophenol, caused DNA damage in the presence of Cu(II). The DNA damage was inhibited by catalase and bathocuproine, suggesting the involvement of H2O2 and Cu(I). The formation of 8-oxo-7,8-dihydro-2'-deoxyguanosine by o-aminophenol increased in the presence of Cu(II). We conclude that Cu(II)-mediated oxidative DNA damage by this o-anisidine metabolite seems to be relevant for the expression of the carcinogenicity of o-anisidine. o-Aminophenol plus Cu(II) caused preferential DNA damage at the 5'-site guanine of GG and GGG sequences. When CuZn-SOD or Mn-SOD was added, the DNA damage was enhanced and its predominant cleavage sites were changed into thymine and cytosine residues. We consider that SOD may increase the frequency of mutations due to DNA damage induced by o-aminophenol and thus increase its carcinogenic potential.